Fatigue is the most common undifferentiated problem presenting in general practice.
Introduction
Fatigue is 'that state... characterised by a less ened capacity or motivation for work..., usually accompanied by a feeling of weariness, sleepiness, irritability, or loss of ambition'.1 It is derived from the Latin fatigare, to tire. Fatigue is the most common undifferentiated complaint pre senting to general practitioners (GPs).2 In 2006-8, unexplained fatigue (a presentation of fatigue with no clear cause after clinical assessment2) was managed at a rate of 0.7 per 100 encounters in the Australian general practice setting, equating to over 700 000 encounters nationally per year. 3 Due to its non-specific nature and potential link to serious disease, fatigue is a challenging prob lem to manage in general practice.
The causes of fatigue are many and diverse. How ever, significant underlying somatic pathology is uncommon in the primary care setting, with a recent large Dutch study reporting an incidence of only 8.2%.4 This is reflected in the low yield of clinically important abnormal test results in the investigation of patients with fatigue in general practice.5' 10 Very often, patients never receive an aetiological explanation for their fatigue. 4, 11 Australian guidelines recommend limiting investigation in the initial assessment of fatigue. 12 Despite this, presentations of fatigue lead to high rates of test ordering. In 2012-13, pathology was ordered in 66.2% of patients presenting to Aus tralian GPs with fatigue. 13 Moreover, when tests were ordered for those patients, it was at a rate higher than for any other problem managed.
Vocational training is a critical period in the devel opment of future patterns of GPs' clinical practice, including the development of test-ordering behaviour.14 General practice training in Aus tralia is based on an 'apprenticeship model', where registrars see patients independently but under the general supervision of accredited GP supervisors.
In this study, we addressed the research question of the frequency of registrars encountering un explained fatigue and their test ordering for this problem. We aimed to establish the prevalence of registrars encountering unexplained fatigue and associations with this diagnosis. We also aimed to establish the rate of test ordering for problems classified as unexplained fatigue and to document the types of tests ordered.
Methods

Participants
This was a cross-sectional analysis of data from the Registrar Clinical Encounters in Training (ReCEnT) cohort study. The study methodology has been described elsewhere.15 Briefly, ReCEnT is an ongoing cohort study of GP registrars' in practice clinical experiences undertaken in four general practice regional training provider (RTPs) settings, encompassing urban, rural and remote practices in four Australian states.
In ReCEnT, characteristics of participating regis trars and their training practices are documented. Registrars record the details of 60 consecutive patient encounters, each six-month training term. Data collection is conducted around the mid point of the training term.
Consultation data reported includes patient demographics, duration of consultation, diagnoses or problems managed, investigations ordered, pre scriptions written, follow-up arranged, and refer rals made. Problem/diagnosis managed is defined as the 'single most likely provisional diagnosis'. In cases where there is no clear provisional diagnosis, registrars are asked to record the presenting prob lem (e.g. headache). Registrars are asked to record at least one and up to four problems/diagnoses per pa tient encounter. Only problems/diagnoses actually dealt with at the encounter are recorded. Registrars also record whether the problem/diagnosis is old or new (where new is either a new problem to the patient, or a new episode of a recurrent problem).
Registrars are asked to record up to 12 pathol ogy tests per encounter and each is linked to the problem/diagnosis managed by circling a number on the encounter form.
Procedures
This study used data from eight collection peri ods during 2010-2013. For the purposes of the study, we considered fatigue as synonymous with tiredness and malaise. We analysed all consulta tions in which patients aged 15 years and older were diagnosed with a new problem of unex plained fatigue. We excluded paediatric patients, as fatigue in children is likely to be a markedly different entity to adult fatigue. 16 All documented diagnoses that were coded as 'weakness/tiredness' (ICPC-2 code A04) in the International Classification of Primary Care, Version 217were grouped together as 'unexplained fatigue'. As registrars were instructed to record the most precise diagnosis possible, all presentations of fatigue that had a probable aetiology, such as depression or anaemia, would have been recorded as such and not included as unexplained fatigue. We did not include old (existing) diagnoses of fatigue.
Outcome factors included rate and type of inves tigations ordered for new diagnoses of fatigue.
Other variables
Other variables in this analysis relate to the registrar, patient, practice and consultation. Registrar factors were age, gender, training term, training pathway enrolled in (general or rural; rural pathway registrars train exclusively in rural locations), place of medical qualification (Aus-tralia or international), and full-time/part-time status. Patient factors were age, gender, Aborigi nal or Torres Strait Islander status, new patient to the practice, and new patient to the registrar. Practice factors included rurality, socioeconomic area of the practice location, practice size (number of GPs), and if the practice routinely 'bulk-bills' (that is, there is no financial cost to the patient for the consultation). Consultation factors were duration of consultation, and whether pathology was ordered or a specialist referral made.
W H A T GAP THIS FILLS
W h a t w e a lr e a d y k n o w : Fatigue is a com m on and ch a lle n g in g presenta tio n in general practice th a t leads to high rates o f investigation o rd ering.
N on -ra tio n a l te st o rd e rin g is costly and can cause p a tie n t harm.
W h a t th is s tu d y a d d s :
General practice registrars o rd e r a p p ro xim a te ly d o u b le th e n u m b e r o f tests general p ra ctitio n e rs o rd e r w h e n in vestigating unexplained fa tigue. Rational te st o rd e rin g is a critical area fo r ed u ca tio n and tra in in g o f general practice registrars.
Statistical analysis
We conducted univariate analyses of associations of management of new fatigue using simple logis tic and linear regression within generalised esti mating equations (GEEs) to account for clustering of patients within registrars. All analyses were done with Stata/SE 11.2. The unit of analysis was the individual problem/diagnosis rather than the consultation. 
Results
General practice registrars
Associations with new fatigue diagnoses
Diagnosis of a new fatigue problem was associ ated with the patient being female, younger, and new to both the registrar and practice. Consulta tions with patients with new fatigue were sig nificantly longer (20.7 compared to 17.3 minutes) and involved more problems (2.2 compared to 1.6 problems per encounter) than other consultations. Patient and consultation characteristics and their associations with a new diagnosis of fatigue are shown in Table 2 .
Rates of test ordering
Pathology was ordered at a rate of 488 tests per 100 new fatigue problems (SD 345), and 78.4% of encounters (patients seen) involving a new diagnosis of fatigue resulted in at least one test being ordered. This was significantly different to encounters not involving a new diagnosis of fatigue (53.5 pathology tests per 100 problems (SD 156.4; p<0.001), and 18.1% of encounters (pa tients) resulting in at least one test being ordered (p<0.001).
In only those problems where pathology tests were ordered, there was a significantly greater number of tests ordered for fatigue (627 tests per VOLUME 7 NUMBER 2 • JUNE 2015 70URNAL OF PRIMARY HEALTH CARE (Table 3) .
D is c u s s io n
General practice registrars manage a new diag nosis of unexplained fatigue in 0.78% of consul tations and order pathology in nearly four out of five (78.4%) of these patients. In new fatigue problems where a test was ordered, the mean number of tests ordered was 6.3, twice the rate of non-fatigue related problems. new unexplained fatigue (0.78 versus 0.35 per 100 encounters).3 However, comparisons with established GPs must be interpreted with cau tion. The demographics of established GPs and GP registrars differ, with established GPs being proportionately older and more likely male. 13 The greater diagnostic acumen (and therefore capacity to apply a diagnostic label) of the established GPs may have reduced the apparent rate of unexplained fatigue presenting to this group, and contributed to the difference in rates w ith registrars. As well, our study excluded paediatric consultations, unlike the studies of established GPs.
Comparison with other literature and interpretation of findings
The prevalence of diagnoses of unexplained new fatigue in our study was broadly similar to inter national studies involving similar populations.6,7,18
In our study, patients with fatigue were more likely to be younger (with the highest rates in those aged 15-44 years) and female. This is consistent with other studies of patients with fatigue.4,6-8,10,11 We found evidence for consulta tions involving the management of fatigue to be more complex (longer duration of consultation and involving more problems), and this has also been demonstrated in established GPs. 
Strengths and limitations of this study
This is the first time GP registrars' investiga tion of fatigue has been described. The registrars had similar demographics (age and gender) to the national GP registrar cohort. 22 We conducted this study across four Australian states, making the findings broadly generalisable to Australian general practice training overall.
We chose to analyse data by problem managed, rather than by reason for encounter. This meant that presentations of fatigue where the registrar was able to make a firm provisional diagnosis, such as depression, were excluded and only truly undifferentiated presentations of fatigue were included.
Our methodology and instructions for data collection were similar to that used in a study documenting the national clinical activity of Australian GPs.u As well, we coded our data us ing ICPC2-plus, thus enabling comparison with other Australian studies using this validated international standard for classifying primary care data.23
One limitation of this study is that we were unable to determine the duration of fatigue prior to presentation. As the duration of symptoms is one trigger for initiation of investigations, we are therefore unable to state whether investigations were appropriately timed.
Implications for practice
Our study suggests that undifferentiated presen tations, such as unexplained fatigue, elicit a nonrational approach to test ordering by registrars (as with GPs). Non-rational test ordering incurs significant potential costs, both financial and to patient safety. Dealing with uncertainty is an essential skill for GPs. Fatigue typifies the undifferentiated GP presentation, being vague, common and associ ated with a low pre-test probability of serious disease.4 One of the most important drivers for 'superfluous' test ordering in the context of an unexplained complaint like fatigue is diagnos tic uncertainty.33 Registrars, with their relative inexperience and unfamiliarity with managing undifferentiated illness, may be less tolerant of uncertainty. A number of practical and teachable strategies have been described for this purpose.34
Another strategy to help deal with undifferenti ated presentations is to consult evidence summa ries and guidelines. The routine use of practical evidence-based guidelines should be strongly supported.
Implications for further research
Particular aspects of registrar management of fa tigue demand further analysis, including the as sociations between test ordering and the effect of educational interventions on management of un differentiated presentations. The ReCEnT study methodology, as a cohort study, will also allow examination of changes in registrar test order-
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